To elucidate whether density of cells could contribute to the extent of microglial activation, we performed in vitro assays using three different densities of N13 microglia stimulated with LPS. Our results showed that induction of pro-inflammatory factors as TNF-α and iNOS was directly related to cell density, meanwhile the induction of the anti-inflammatory IL-10 was inversely related to cell density. Accordingly, in vivo assays showed that after LPS-injection, iNOS expression was more intense in substantia nigra, a brain area showing specific susceptibility to neurodegeneration after microglia activation, whereas IL-10 expression was more sustained in striatum, an area resistant to damage. These results support that microglia density is pivotal to control the balance between pro-and anti-inflammatory factors release.
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Introduction
Although microglial activation is the brain's major defense against immune challenge, it has been widely described that activated microglia may contribute to neurodegeneration through the release of proinflammatory and/or cytotoxic factors as interleukin-1β (IL-1β), tumor necrosis factor-α (TNF-α), nitric oxide (NO) and reactive oxygen intermediates among others (Chao et al., 1992; Dickson et al., 1993; Lee et al., 1993; Brosnan et al., 1994; Matsuo et al., 1995; Espey et al., 1997; Minghetti and Levi, 1998) . However, all these factors are necessary for normal function of microglia. So to preserve brain integrity it is important to keep activation of microglia under strict control (see review, Hanisch and Kettenmann, 2007) . In this sense, IL-10 has emerged as an important anti-inflammatory modulator of glial activation, functioning to maintain a balance between pro-and antiinflammatory cytokines levels in the CNS (Sawada et al., 1999) . In fact, IL-10 has been reported to inhibit release of inflammatory mediators by microglia (Lodge and Sriram, 1996; Hu et al., 1999; Sawada et al., 1999; Ledeboer et al., 2000; Molina-Holgado et al., 2001a; Kremlev and Palmer, 2005 ) exerting a neuroprotective role in several models of CNS injury (Knoblach and Faden, 1998; Dietrich et al., 1999; Bachis et al., 2001; Molina-Holgado et al., 2001b) .
Microglial production of cytotoxic factors after exposure to the proinflamogen lipopolysaccharide (LPS) has been well documented (Boje and Arora, 1992; Chao et al., 1992; Dawson et al., 1994; Kong et al., 1996; Liu et al., 2000) . However, except for the substantia nigra (SN), acute administration of LPS in different brain regions does not induce an evident neuronal damage (Herrera et al., 2000; Kim et al., 2000; Liu et al., 2000; Lu et al., 2000; Ji et al., 2008; Espinosa-Oliva et al., 2011) . Thus, challenge with LPS in SN has been widely used by us and others as an in vivo model to selectively induce neurodegeneration in this area (see Dutta et al., 2008 , for extensive review).
Trying to clarify the mechanism underlining region-specific differential susceptibility to LPS, Kim et al. (2000) proposed that it may fall on differences in the number of microglia cells within specific brain regions. They found that LPS induced neurodegeneration in SN, a region with high density of microglia cells (Lawson et al., 1990) , but not in cortex or hippocampus. However, other features of the SN as a higher blood brain barrier permeability, excessive neutrophil infiltration, and lower astrocyte density cannot be excluded (Ji et al., 2008) .
Based on this, we propose that in the mesencephalic scenery with a high density of microglia, LPS triggers an inflammatory response leading to over-activation of microglia and the overproduction of inflammatory mediators, which may give rise to an imbalance between pro-inflammatory and anti-inflammatory cytokines and molecules that regulate inflammatory response. In order to elucidate whether density of microglia cells could contribute to the extent of microglial activation, we performed in vitro assays using three different densities of N13 microglia stimulated with LPS and analyze, Journal of Neuroimmunology 238 (2011) 44-51 
